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Figure 1.1 MDA-9/Syntenin Domain Structure. Recent studies have shed light on the various activities and functions of the domains comprising
MDA-9/Syntenin. Domain structure is depicted and select activities listed beneath each.
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Figure 1.2 MDA-9/Syntenin-Ubiquitin Binding. The N-terminal of MDA-9/Syntenin has been shown to bind a unique site on Ubiquitin (Ub)
(Rajesh et al., 2011). As described in this work, the dimerization of MDA-9/Syntenin enhances Ub binding. The possible ramification of this
insight is another method by which MDA-9 can facilitate interactions, now between two Ub-bound proteins.
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Table 1.1 MDA-9/Syntenin in Cancer: Observed Clinical Correlations

(61)

(64)

(63)

(49)

(51, 61, 62)

(50, 60)

(15, 25, 57-59)

References

!
!

!"#$%&'()*+),)-./0-1++)-0.23)-*2-1+-/-4/56+5-27-.,8.+5-/885+00,2)-/)9-*:425-85/9+-




"#!

!
!

!"#$% &'()*#(% ("+"*,&% #-% -#$'&% (#)."'(/% 012345678#'8"8% 9,(% :-)8.% #-% ;'% ,8% "+<-&#,8#%

&'=)*,#-&%-:%"8>,("-8%"8%(+,**%?'**%*)8=%?,8?'&%@6ABACD%6ABA%"(%,8-#$'&%<,&#"?)*,&*7%,==&'((">'%
?,8?'&/%9"#$%,%+'.",8%()&>">,*%-:%E%+-8#$(/%,8.%,%F37',&%()&>">,*%-:%*'((%#$,8%GH%,8.%"(%I8-98%
#-% ;'% $"=$*7% "8>,(">'% ,8.% +'#,(#,#"?D% J8% #$'('% <,#"'8#(% $"=$% 'K<&'(("-8% -:% 012345678#'8"8%
?-&&'*,#'.%9"#$%+-&'%,.>,8?'.%,8.%'K#'8(">'%."(',('%,#%.",=8-("(%@LMCD%%
!"#!$%&$%'#()*+%,*-./,0010)*#2,34)%$3-#
A'8#&,*% #-% 012345678#'8"8N(% ,;"*"#7% #-% "8.)?'% "8>,(">'% ;'$,>"-&% "8% #)+-&% ?'**(% "(% "#(%
"8#'&,?#"-8% 9"#$% I'7% ;"8."8=% <,&#8'&(D% 2+-8=% #$'('% ,&'% I8-98% -8?-='8"?% <&-#'"8(% ,(% 9'**% ,(%
#$-('% #$,#% $,>'% 9'**3.'+-8(#&,#'.% ,?#">"#7% "8% ?'**% +-#"*"#7% ,8.% "8>,("-8% <,##'&8(D% 6#).7"8=% #$'%
+'?$,8"(+(% -:% #$'('% "8#'&,?#"-8(% 9"**% ,**-9% )(% #-% )8.'&(#,8.% #$'% :)**% (?-<'% -:% 0123
45678#'8"8N(%"8>-*>'+'8#%"8%#)+-&%"8>,("-8%@O"=)&'%PDPCD%

"#!

16

Figure 1.3 MDA-9/Syntenin invasion signaling. A summary of important signaling pathways affected by MDA-9/Syntenin that impact cancer
progression, particularly motility, invasion, and angiogenesis.
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GFAP
GFAP
Nestin
Nestin
Nestin
Nestin
Nestin

GFAP

Promoter
Global
GFAP
GFAP
GFAP
GFAP
GFAP
GFAP
GFAP
GFAP
GFAP
GFAP
GFAP
GFAP
GFAP
GFAP

p53+/-;Pten-/PDGFB;Ink4a/Arf-/EGFR; Ink4a/Arf-/PDGFB; Ink4a/Arf-/PDGFB; Akt
K-Ras(G12D); Pten-/K-Ras(G12D); Akt

Genetics
Nf1+/-;p53+/Nf1+/-;p53+/Nf1+/-;p53+/-;Pten-/GFAP-T121
GFAP-T121; Pten-/H-Ras (V12)
H-Ras (V12);EGFRvIII
H-Ras (V12); Pten-/p53-/-;Pten+/PDGFB; p53+/c-myc
K-Ras(G12D)
PDGFAL
K-Ras(G12D); Ink4a/Arf-/K-Ras(G12D); Akt;
Ink4a/Arf-/Akt; H-Ras (V12); p53+/75%(SVZ)/100%(HP)
at 6 months
30% at 8 months
40% at 3 months
40% at 2.5 months
60-95% at 3 months
45% at 3 months
60% at 3 months
25% at 3 months

Incidence/Latency
90% at 6 months
100% at 5-10 months
100% at 5-8 months
100% at 10-12 months
100% at 6 months
100% at 3 months
100% at 3 months
100% at 6 weeks
70% at 9 months
40-70% at 6 months
50% at 1.5 months
100% at 3 months
80% at 1 year
33% at 3 months
40% at 3 months
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Variable grade Astrocytoma
Variable grade ODG/OA
Variable grade Glioma
Variable grade ODG
Variable grade Astrocytoma
Variable grade Astrocytoma
Variable grade Astrocytoma

High grade Glioma

Morphology
Variable grade Astrocytoma
Variable grade Astrocytoma
High grade Astrocytoma
Low grade Astrocytoma
High grade Astrocytoma
High grade Astrocytoma
High grade ODG
High grade Astrocytoma
High grade Astrocytoma/GBM
High grade ODG/GBM
High grade Astrocytoma
Intermediate grade Astrocytoma
High grade OA
Variable grade Glioma/Sarcoma
Variable grade Astrocytoma

LV;
Conventional KO
AdV-Cre in SVZ
RCAS; Conventional KO
RCAS; Conventional KO
RCAS; Conventional KO
RCAS
RCAS; Conditional KO
RCAS

Mechanism
Conventional KO
Conditional KO
Conditional KO
TG
TG/Conditional KO
TG
TG; AdV
TG; Conventional KO
Conditional KO
TG
TG
TG
TG
RCAS; Conventional KO
RCAS; Conventional KO

(398)
(399)
(400)
(399, 401)
(402)
(403)
(396)

(397)

Reference
(383)
(384)
(385)
(386)
(387)
(388)
(389)
(390)
(391)
(392)
(393)
(394)
(395)
(396)
(396)

Table 2.1 Genetically Engineered Mouse Models (GEMMs) of Glioma. Abbreviations: TG – transgenic; KO – knockout; OA –
Oligoastrocytoma; ODG – Oligodendroglioma; SVZ – Subventricular Zone; HP – Hippocampus; RSWM* – Stereotactic injection to Rostral
Subcortical White Matter (no promoter); TG – Transgenic; AdV – Adenovirus; RCAS – RCAS/TVA system; LV – Lentivirus; RV – Retrovirus;
MADM – Mosaic Analysis with Double Markers.
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Figure 3.1 MDA-9/Syntenin is overexpressed in glioma clinical samples and cell lines. A, mda-9/syntenin expression in glioma by tumor grade
compared to normal tissue using the NCBI-GEO GSE4290 dataset. B, mda-9/syntenin expression in varying grades of glioma tumors using the
TCGA LGG and GBM dataset. C, Kaplan-Meier survival plot comparing survival time according to mda-9/syntenin expression. High expression –
mda-9/syntenin levels above median, Low expression- mda-9/syntenin levels below median. D, MDA-9/Syntenin expression in various cell lines.
PHFA – primary human fetal astrocytes, IM-PHFA – immortalized primary human fetal astrocytes.
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Figure 3.2 MDA-9/Syntenin expression correlates with tumor grade. Representative images of MDA-9/Syntenin expression in normal and
tumor samples
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Figure 3.4 Analysis of normal and tumor tissue for MDA-9/Syntenin expression. (Left) Expression
of MDA-9/Syntenin by Western blotting in both normal control brain tissue and primary tumor tissue.
EF-1! is used as an internal control for protein loading. (Right) Quantification of protein expression using
ImageJ.
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Figure 4.11 Effect of PDZ1i on survival in an in vivo model of glioma. A. GBM6 cells were pretreated for 2 hours prior to intracranial injection.
After 7 days, brain tissue was isolated and sectioned at injection site. B. 7 days after tumor implantation, mice received either vehicle or PDZ1i (30
mg/kg) three times per week for 3 weeks. Brain tissue was isolated and analyzed via H&E stain. C. Kaplan-Myer curves of these groups based on
animal survival. ** p <0.01.
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